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REDUCTIVE CLEAVAGE OF Se-Se AND Te~Te BOND BY SAMARIUM
DIIODIDE: SYHTHESIS OF SELEKOESTERS, TELIUROESTERS,
UNSYFMETRICAL ALKYLPEEKYL SELEFIDES AND TELIURIDES

Yongmin Zhang®, Yongping Yu and Ronghui Lin
Department of Chemistry, Hangzhou University, Hangzhou,

Zhejiang 310028, China

4BSTRACT: The reduction of diaryl diselenides and ditelluides by
samarium diiodide led to samarium srylselenolates and samarium
aryltellurolates respectively (ArSeSmI, and ArTeSmIp). These
species reacted smoothly with acyl halides and alkyl halides to
give selenoesters and alkylselenides or telluroesters and alkyl-

tellurides in good yields under mild and neutral condition,

Organoselenjum and organotellurium compounds have zttracted
considerable interest as reagents and intermedieates in oxganic
synthesis recently’. A convenient and general method to introduce

a selenium or tellutium moiety into organic molecules is the
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reaction of a metal selenoate or tellurolate with approriate
electrophiles. As a powerful and versatile one electron transfer
reducing end coupling reagent, Smly has wildly been applied in
organic synthesis2. Qur previous work on some deoxygenation with
Sml, hes led us to investigate on the reductive cleavage of Se-Se
and Te-Te bond by SmIZ. Here we wish to report a convenient
synthetic method of selenoesters, telluroesters, unsymmetric
alkylphenyl selenides? and tellurides by the reaction of samarium
arylselenolates and samarium aryltellurolates with acyl halides
and alkyl halides respectively.

We found that under mild conditions, samarium arylselerolates
or samarium aryltellurolates, easily prepared in situ from the
cleavage of thr corresponding diaryl diselenides or ditellurides
with SmIp in THF-HMPA system, reacted smoothly with acyl halides
to afford the desired selenocesters or telluroesters and unsymme-
tric alkylphenyl selenides or tellurides respectively in good
yields. The resulis were summarized in Table 1. This method for
synthesis of selenoesters and tellurcesters appears to be among
the practical methods in terms of good yield, mild and neutral

conditions in an aprotic solvent.

R‘g—-Cl .
——— ATZCR
ArZzAr + 2Smly_ P BMPA upprzSmiyn. |
0,
c
25 o ;
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2: Se, Te; X: Br
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Experimental

Instruments and materials.

'y BMR spectra were recorded on FX-90Q spectrometer, using
CDClz as the solvent with THS as an internal standard. IR spectra
were determined on PE-683 spectrophotometer. Melting points were
uncorrected. Tetrahydrofuran was distilled from sodium benzophenone
ketyl under nitrogen. Commercial BMPA was dried over calcium
hydride, distilled in vacuo znd stored over 4A moleculer sieves,
Diaryl diselenide and ditelluride were prepared by the reaction of
phenylmagnesium bromide with selenium and tellurium®™®, Samarium
diiodide (SmI) was prepared by the reaction of samarium powder
with iodine in freshly distilled THF/,

A representative procedure for the synthesis of selenoester
or telluroester:

The deep blue solution of SmI, (2.2 mmol) in THF (22 ml) was
added with HHMPA (2 ml) and the solution became deep purple. To the
THF-HMPA solution of SmI, was then added diphenyl diselenide
{0.34g, 1 mmol) or ditelluride (0.42g, 1 mmol) in ome portion at
room temperature under nitrogen atmosphere. The mixture was
stirred for 1 h. To the mixture was added successively acyl halide
(2.5 mmol), then stirred at room temperature for 2 h, The reaction
mixture was diluted with Et20(50 ml), then washed three times with
brine {30 ml x 3). The orgsnic layer was dried over Kg30,, and
evaporated to give a yellow oil. The 0il was then subjected to
preparative TLC on silica gel (n-hexane zs eluent) provided the

desired selenocester or telluroester.
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Table 1. Faysicel constents and spectrz data of the products

No.{ Product m.p.(C){Yield 'H HER IR
(Lit) (%) (ppm) (cm~?)
é 39-40 7.82{m,2H), 3050, 1690,
I | FnSelPh (40) | & {7.40(m,8m) 1610, 1100
1 .
2 | nsecens 0il 75 | 7-40(m,5H), 3050, 1740,
2.39(s,3H) 1600, 1105
il 70-71 | 77 | 7.80(m,2R), 3050, 1675,
3 | PnieCn (70-72) 7.45(m, &) 1595, 1100
i
4 | p-CH3PhTeCPh | 65-68 | 72 [ 7.20-7.75(m,%E), | 3055, 1680,
(66-67) 2.40(s,%H) 1650, 1110
7.68-7.34(w,2H),
7.30-7.08(m,3E), | 1148, 1250,
3,08-3.01(m,1E), [ 1065
5 PhSeCH(GH3)2 0il 78 1.38((1,6&)
0 7073(51’%) 30505 16857
| ~T. , 159
6 PnSeCEQ%Ph o0il 68 7.50~7.05(n,88) 1600, 1590
4,20(s,28)
8.07-7.58(m,2H ),
7.30~7.10(m,30), | 1448, 1255,
7 | PuTe(tm,)s0a5| oi1 | 71 | 287 (w2, 1090
2,00~1.20{m,4H),
0.90(m,3H)
7.60~T.40(m,2E),
7.30~7.10(m,34), | 1140, 1250,
8 | PnTeCH(CHz)p | oil | T3 | 5 55 5 10(m,18), | 1070
1.30(d,6H)
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A representative procedure for the synthesis of ursymmetri-
cal alkylaryl selenide or telluride:

To the TRF-HHPA (22 ml1--2 ml) solution of SmI, {2.2 mmol),
prepared as described zbove, was added a mixture of diaryl
diselenide (0.34g, 1 mmol) or ditelluride (0.42g, 1 mmol) and
orgenie halide (2 mmol) in THF (5 ml) at room temperature. The
solution was stirred under reflux for 3 h, and the same workup

procedure provided the desired alkylaryl selenide or telluride.
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